ADDITIONAL INDEX WORDS. teaching, critical thinking, Bloom's taxonomy, curriculum SUMMARY. Horticulture graduates entering the field of landscape design and installation must be able to integrate technical skills with practical applications. This requires higher-order thinking skills such as critical thinking, which can be practiced through various teaching and learning strategies in an undergraduate curriculum. The objective of this project was to develop a series of three reflective writing assignments in a landscape design course to help students improve their critical thinking skills of analysis and synthesis. Scores on an 18-point quiz question for 110 students enrolled in Beginning Garden Composition (HORT 380) from 2005 to 2009 were compared. The comparison was between 2 years when the reflective writing assignments were not part of the course and 3 years when the assignments were included in the course. Quiz scores increased significantly for the students who completed the reflective writing assignments (average of 16.2 out of 18) compared with students who did not complete the assignments as part of the course (average 10.2 out of 18).
SUMMARY. Horticulture graduates entering the field of landscape design and installation must be able to integrate technical skills with practical applications. This requires higher-order thinking skills such as critical thinking, which can be practiced through various teaching and learning strategies in an undergraduate curriculum. The objective of this project was to develop a series of three reflective writing assignments in a landscape design course to help students improve their critical thinking skills of analysis and synthesis. Scores on an 18-point quiz question for 110 students enrolled in Beginning Garden Composition (HORT 380) from 2005 to 2009 were compared. The comparison was between 2 years when the reflective writing assignments were not part of the course and 3 years when the assignments were included in the course. Quiz scores increased significantly for the students who completed the reflective writing assignments (average of 16.2 out of 18) compared with students who did not complete the assignments as part of the course (average 10.2 out of 18). L andscape design and installation is a fast-growing and profitable segment of the horticulture industry (Landscape Management, 2003) . As the landscape profession grows and becomes more sophisticated, the demand for employees who can integrate technical knowledge with practical application increases (Beidler et al., 2006; Berle, 2007) . Providing opportunities for students to develop these skills is an essential part of their undergraduate education.
One way to help students develop higher-order thinking skills, those that require synthesis, application, and evaluation, is to integrate Bloom's Taxonomy (Bloom et al., 1956) into the curriculum (McCormick and Whittington, 2000; VanDerZanden, 2005 ). Bloom's taxonomy is a classification method for thinking behaviors and includes the cognitive domain (knowledge-based), the affective domain (attitudinal-based), and the psychomotor domain (skills-based) (Bloom et al., 1956) . To ascend through the hierarchical taxonomy requires more complex thinking. Through this system students move from activities that show knowledge, comprehension, and application to those that require them to analyze, synthesize, and evaluate ( Fig. 1) .
Research suggests that reflective writing can be an effective teaching method in agriculture-related fields (Boyd et al., 2006; Lindner et al., 2002; Moss et al., 2002) . Reflective writing assignments can be used to help the learner construct meaning from information and experiences (Boyd et al., 2006; Litke, 2002) and requires students to use the higher-order thinking skills indicated in Bloom's taxonomy. Hatton and Smith (1995) identified four types of reflective writing that move from the lowest level of descriptive writing to the highest level of in-depth critical reflection. Each level provides different benefits for the student writer and all are fundamental to the reflection and learning process (Walkington et al., 2001) .
The objective of this study was to develop and evaluate a series of three reflective writing assignments. Through these assignments students apply technical content covered in a course as well as their own background and experiences to short writing assignments related to landscape design.
Course description
Beginning Garden Composition (HORT 380) is a two-credit course that has two 50-min sessions per week and is offered each spring semester at Iowa State University (ISU). The course covers the basics of landscape design, including site inventory and analysis, the landscape design process, the principles of landscape design, landscape preference, plant and hardscape selection, and a review of the design impact from historical eras (2000 B.C. to the early 1900s). Students have junior or senior standing, and the majority has been horticulture students in the landscape design, installation, and management option. Additional students include those from (Table 1) . The average enrollment is 22 students per semester and the instructor has taught the course for 12 semesters. The reflective writing assignments described in this article have been a component of the course for three semesters (2007, 2008, and 2009 ).
Materials and methods
Students completed a series of three reflective writing assignments related to a residential landscape image (Fig. 2) . The first assignment, completed after Week 2 of the semester, required students to describe the landscape image in as much detail as possible. The second assignment, completed after Week 7, required students to describe how the seven principles of design, previously discussed in class, were evidenced in the landscape image.
The third assignment was completed after Week 12 and at the conclusion of 4 weeks of class discussion about historical eras of landscape design. In this third assignment, students described how historical garden eras influenced the landscape image.
During Week 8 of the course, students took a 50-point quiz, which included a question related to the second reflective writing assignment. The quiz question was worth 18 points and read as ''Study the landscape plan below. List and describe how the seven principles of design are expressed in this landscape design.'' The quiz question related to the plan view landscape image in Figure 3 Figure 4 illustrates average student scores on the quiz question when the reflective writing assignment was not included in the course (2005, 2006) and when it was included (2007, 2008, 2009 ). The significant increase in scores when the assignments were included in the curriculum suggests the reflective writing assignments are an effective method to enhance the critical thinking skills of analysis and synthesis in landscape design.
Results and discussion
Furthermore, when students were asked to describe their experience with the writing assignments, many noted that the writing helped them connect what was covered in lecture with an actual landscape design. Examples of students' comments include ''.when coming into this class I already knew most of the design principles and how they related to one another; however, I knew very little about the eras of gardening. This reflection assignment taught me many things about gardens and where different ideas originated from.'' Another student wrote ''.at first glance it appears to be a typical residential landscape, but now I see how the ancient Egyptians, the Romans and the Italian Renaissance impacted the shrubs around the front door.'' After completing the third reflective writing assignment, one student wrote ''Overall, the knowledge I gained in these assignments has helped me understand the purpose for gardens used by all kinds of civilizations. Gardens have mainly focused around themes of functionality, pleasure and symbolism. This knowledge will help me focus on how to design a garden that will meet these three themes.'' As a result of the significant increase in scores on the quiz question, two additional reflective writing assignments will be added to the course in Spring 2010. One assignment will address the concept of blending form and function in a landscape, and the second will relate to strategies for designing sustainable landscapes.
Helping students enhance critical thinking and communication skills is important to their future success in the landscape horticulture industry. With some planning and preparation, the reflective writing assignments described in this article can be incorporated into any course. This method of teaching provided an opportunity for the instructor and students to approach a technical subject in a creative and engaging way.
